Searching PAJ 



1/2 'S— v 



PATENT ABSTRACTS OF JAPAN 

OOPublication number: 08-115519 
(43)Date of publication of application : 07.05.1996 



(51)IntCI. 



G11B 5/82 
G11B 5/596 
G11B 5/84 



(21) Application number : 07-210728 

(22) Date of filing : 18.08.1 995 



(71) Applicant 

(72) Inventor : 



HITACHI LTD 

KAEDE HIROSHI 
MARUYAMA YO JI 
FUTAMOTO MASAAKI 
NAKAMURA ATSUSHI 
YAMAMOTO HISANO 
HOSOE YUZURU 



™ — ^rr—^ " ~~ — 

(30)Priority 

Priority number : 06198684 Priority date : 23.08.1994 Priority country : JP 



(54) MAGNETIC RECORDING MEDIUM AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To obtain a magnetic recording medium having servo 
patterns of sufficiently small ruggedness or reproduction-only 
memory patterns and a process for producing this recording 
medium. 

CONSTITUTION: The magnetic characteristics, such as magnetic 
anisotropy, residual magnetic flux density, product of the residual 
magnetic flux density and film thickness, and coercive force, of a 
magnetic film 3 are selectively changed according to the servo 
patterns or reproduction-only memory patterns. The signal 
generated at the time of scanning the patterns with the magnetic 
head is made to be the servo signal for positioning the magnetic 
head or reproduction-only memory signal. The change in the 
magnetic characteristics is given by partially changing the presence 
or absence, orientability, etc., of the ground surface film 2 for 
orientation control of the magnetic film 3 in correspondence to the 
servo patterns or reproduction-only memory patterns. 
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i: 1- * w*^ i x ii 2 %im <Dm%.%mm&o 
im*m4] «isrks \ , b, c, pxi±Ge£i£ 

TEPin-r « - fflE«*;*m*«*?ttt-*-fb3 ■ 
k 2 , 3 xii 4 se«w«s^ses^fro 

[»#£6] #«tt*«fc«14Rfc«>|ll]iClfflE«tiR 20 

J:oT«jSLfcc:fc*1*«fc1-4S»#«6E*©«iKE 30 

[»*aiO] T«CS i, B, C. PXIiGe* 
CtU J: «5«rET.»R W*fftO«3i 4:4 

%!$wib?&m*m.9Rm.co&%.mmteo 
im^m i 1 1 t »t£R tow tctfriEiStt 

RoEfii«l«ifflT»R*ia«tJta*E»ii*UiJ^-C, 

frET%R±l-Ge. S i XliS i O2 Oi$R(-.fcoT 40 

#. 

[ft*® 1 2 ] IMStt&tf b J&ttR t o M ClRIEiStt 
ROEiaj«l»fflTi4R«-Kttfc«jREaa#Uii</^T» 
*rETttR<&±t=*#*«ao»flRU <£ o -c«JK^ ? 

/ < * - > * JB* L C * ■* * ««E8«f*o 

u, Zr, +77 ^7X^7x7^ h^t.4:4Ii:S:1? 50 
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1 2 E«oa«E»«t#o 

1 4 ] 3>EEMi*« t ai*R t <73 n izmtm®. 

jb* l * c 1 4 « at t a Mmmm&o 
t»**i5] *«tt*stai4Ri:«)iaiuiirEatt 

ROEl6li6iJ«ifflT»R*ia:»tJtajfCE»«t#tciJv»r» 

ffETttRO>t>UT i . Ru, Zr, 7 t -Y 7 Xli 7 

a^tE»Mt#o 
[»*ai6] flfE#flR*li, Si, B, C, PX 

liGe i'Jrtti b ii'StrZbZHfrWlbi-zmxmi 4X 

i± 1 5 iim.<omj*,mmfto 
[iMi 7] ffimtiifammmrmmii. crxt±c 

r &<kX-fri>c\bZiftffi.b-i:Z>m$.m6~- 1 6W'ffl 

1 8 ] ffiE«rt9iRli, C o C r P tXliCo 
C r Tari^ fc-f-SW^l ~- 1 7 m> 

[BMl 9] *«tt**±^«ttR0E[flJW»fflT 

JfiRS-JBBSr&Xgi:, fflfE-fr-sK- 

it^ISt, -tW±l-»ttR*3Bfi£i-«iefc**tr 

/<*->Kffi£-*-*fiBfJim©il&E» 1 OTAfeRt^* 
tilgt, -KOJiU«ftROElRlWfWfflO#2<O.T* 

**tri t «r!|fati-«B*«8 JcE«*iiJt«kE» 

^ 1 :oT*R*3BtKi-*iei:» fW±i:g2?)TM 
iB<&-f&T.mb. fFE-t-** • >X!±S±#ffl 

• >'<j'->t;«s-r4iB0fja^.«)i)}Eat2o«tt 
* # tr £ 1 4- i*a t i- & is *s s ic ib« s *i fe»j^g m 

[«*JI2 2 ] ^«tt**<OSffiO«fE-9--** • 

v > ^i" -5. IS b , mr i£i v ^ > ^ L fl«fr U ^ 1 o 
TJtfeR^S^iitfXfli:, •f-W±(iai4ROE(n]S(l»ffl 
<0»2 OTSkK^BfiE-T^Xflt , ^-0±uai4R4rB 

«-raiet*^-tfi t *«p»t-*-*»**8uE«* 

*tfe«5RE»«t#0|!ia*So 
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BrU«ttR<0BliailW1iPfflWT»iS*3eiS-t*xei:, * 

7 KE* £ *tfc«&E»8frO«ii#ffio 
[IS** 2 4 ] *»tt*«±U«ttKOEK>lW»fflO 

ioT»R*iist*-r*ist, ATE* 1 OTftl^i* 

Lfc»:ifrKJiS2 0TttRfc«a&trIgi:, TlJE» 1 O 
T»Rt»2 0T»RW±^Mtc«ttR4:^-*-*ie 

|tt«2 5] *«tt*«±U«ttROEf*l«l»fflO 
TiftR£7i2J£1-£I*Ii, i»ET»Rtf>±KRTilkRX 
l2mrEattR<0^fc < t t-M-ifetk1-*5c**#tr <f 

mm i j&blt & is t , i& e* mr * ? *- > * w 

/<*->i::(£oTil»E+HR*»#3tf4iefc> mTlS 
x y > J: o TSft LfcTttR&r/^ff Lfc 'J'ffiR 
«±i:«ttK*iSt^ISt« «Ua9t;J:oT*rE5c 
**j»ET«iRXli«fEattR«)il?«: < i fc-^Ktetfc 

S^£I*lfc£^tfi££#^i-r&li*S4XI;i 1 0 

uE*3ftfc«*Ee»#o«ii*te 0 

[SM2 6] fflEfNRliS i , B, C, 
e S:^»< t fe*tfdi:S:«FfSi: 2 5 E**> 

a$tE»a-*0»SS;&8;o 

[w*a2 7] - 1 8<ot>r*i^^E«sft 

fc«AE»«#fc. il(rEa5KE»«-f*:*iE]<E*B»i-*# 

gt, a«^y Ki. l»EaftE»*E#KlS:tt 
[R*$2 8] i»Ea&E»j*fct::H:»t&*LfcW£* 

¥at#trc 1 4-#s«;ti-im*«2 7e«o««e» 

[0 0 0 1 J 

f Bftfttt t <o St ii^ftS trisi E««E# * ffl v > tz «&E 
[0 0 0 2] 

^ti, N i P > ^sn^r;^ 

tt:i i)«jiS*t-Cv»fco «atE»ffl©SBlttRtcii, R 
ffirt*fiJUaac**ftO:*§</*R (JilT. ffirtfiftRt 
v^) . REUttLfiiE*|6]ira*t»*tt*>-*#v*R 
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(«T. Sitta-ffcRfcv^) **vMi»**|fl]U«»ll 
*o wKC>ajRE«jifrUE»«:tf ^ Brta^kR-C 

iiffii*js8i*>\ Sjtta^R-ciiSittaEjj*, ftAEftiR 

t?l±<ffi«>oaE*«3KflESn* 6 3 (3) , 

2 4 0 ( 1 9 9 4) #B8) „ 

[0 0 0 3] _tEa*fW 7. * liaatWXWflliSWK— 

10 ✓s - 7 KOSI £ -5- j?±fk, ED *> -f X ? t ^ ? Kfijj 

+ v -fvc\~ x <o nzmmmum hixxztz i& 

I 6 3 (3), 268 (1994) #BS] „ LtV 

v^p D !M^*o/- 0 fit*, r-'-r xi-±lca^:S<)(C7rS6L 

h7?-» *3fcJ8 U 
-^-^^Wt^ft^tT^ix^: (M.Futamoto et al., IEE 
E Trans, on Magn. MAG-27, 5280(1991)} 0 L*pU - 

[0 0 0 4 ] ±E<0FJjS£»«:-f flJx.l£, Slffl 
a*E»R*-*K»*Lfca&7W 

ntv^ (*jii^., 1994 
^-fi*sc-3-5) 0 z<n®.mu%mfe*. 

a-f t**ftiE ■? *i * ^ * h a w^.-r « ig^M s 

30 -Z, 0 

[0 0 0 5] 

[M^M*Li n t-rzmm] ±E, l 9 9 4^tr 

wwaa^-if**-*^** s c - 3 - 5 fe«<7?tt^T 

li, a^ie»*#<7)affil-ffiS 2 0 0 nmSflEOHiS* 
-9--** ■ /<^_ > t L-Cg5lt-6o 2 0 0 n m*?ST-li, 

±ie<7?®-tt $r s$k s-etss«'i> ? ^a#r* d c ?ga-f 
*o ±JEwao. a«E»tt#»!(5Eia*jsft^aajR 

[0 0 0 6] ^^B^colfitli, SBDa£b^ffi*T^4v^ 

. /^-ysr-s-taajREattt-ftaw-tofija* 

[0 0 0 7] 

»9a*aFK, »sa*i5aEfcRi¥ofit, «a 

* * o ai4R ft * <n ' < 9 - > ic «6 o T igft 
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t * w t !~ J: l) , flBE * 56£ S * * - t § -5 0 

[0008] mnmnm^mt. nm&&tiLtmnm 

ktfX-^ho **vMiaeifil*iJffllfflT*ll±lcG e , S i 
XliS i 02 0$?H, Zr, Ti, Ru, t77^7X 
117x7^ KSW*:£fi*fi*>*&flR. Si, B, C, 
P, G e^^S^M/f^SO^?- WI&oT 
tattiCtCJ: i), *©±t:^JftSft4«14Rtf>SMM# 

[0 0 0 9] E|6jffl»fflTtt«li^C rXliC r-&&fc 
t^ItiJ't-l, fiBttfl^ii. C o C r P tXl±C o C r 
TattS:ti J Tl5, *5km 1:14 5fmfS.fi** -ft 20 
li, *Btt*«±l-flBHt«OE|Sj«iJffllfflT»il«rJBfiS;-f 

>tC*BiitS«moT:ltfeR£l$j.*tSX*li:, -€"(7)±U 
«ttR*®j£1-*Igfc*«Tl!iai-4£fc#ri*o 

[ooio] c TTmm<vffim<7)'*?-~>?'u. mz. 

\£ztLyT>r-C&tUST SMR^.OF P RfOl/-/X h 
#-C£S 0 *?t, TttRO/^-xv^KC rT*&R 

[0 0 11] J: a*fe«)»fcE»fflS#li, 

&fc±.i,z% 1 <oTi*R£fl5j£-rsxg£, -9--*' • 

±Hffl^^e 'J • >i;:*B a tSffl2rJ-J.no 8 2 OB 
ttR*fc*-t4I«i:, fo±i:«ttIS:i«t4Ii 
t *«T«fi-i- S £ <h KX- % S 0 
[0 0 12] *ftWUJ:S«soa$CE»*SE*l±, *«e 

->l~#M1r2,®mi3--y*>r-tz,Xl2t, zcy*> 
tfLtzmm** 1 OTJfcJSfcil^ditfXfli: , -?-0±i: 
«14RoiB[6]flJ®fflO& 2 «Tttfflt*®jai- 418 <= ^ 
*0±ir&14R£^iiS;l-SXfI£: £g-Cg!jtt4 c t ri ? 



6 

[0 0 13] *S&iBKJ:4ttiOa*K»jK#U:, $Aff 

^KoSSO-9"-** • * '■- > > * i; • 

4:, x^f->^Lfeffii»fU»ttilOElfi]IM»fflfl5T»R 

S-JKJ&tSXfli:. -eo±t;afflR£®jS;tSXgi:£ 

arjsia-t 4 - 1 #t-£ s 0 *3&wtc.J: s^oa^teii 

«E*»±, *«tt36*±H»ttil«0E|ftliw»ffl««lOT 

• 7^->uffi^tSfififfT-^l <OTAfelK^I^*t 
SXflt, i 1 WTMiiS L tSi&Cf 2 <07M 
Srfia&trXa*:. Sl<0TiKfcl2OTttKO±t 
® t- i&ttfll * ffM t S Xfl t £ g X £.£ t S £ 1 #X~ # 

[0 0 14] *56WtcJ:4*6«)«SCES««:ii» #B3Et£ 
*«±lc«ttKOElRllHJ»fflOT*flt*:®*i-4ie 

TttR©±U»T*RXJi»ttR©2l?* < i fc-* 
UKAtt-t45c*«:*tr«tiMBlS:JB«-t*Xgi:i *HR 

y ■?-> f-fZ Z\ t IZ i cjTt-*' • - >^S4. 
.«ffl>^'J • '<*->.::f£oT*WR*»#$-£4ie 
t x x •> f- > V \z J: o T mm L-fzTt&mRlf&ft Ltz'p 
WI«)li:8ttK * J&Jfc t S Xfl t , ttanioti 
E3c**T*RXli»ttR<Oil?4:< t i ,ct£tk S * 
sxfit*e-r^iitSit^T-#So itfEiettx* 

li. Si, B, C, P, Ge^itiit^tll., 

[0015] mrEa^E»«t^«:ffiv^a^,E»i[is 
1 4iE znMmmftm , «*«fit^ffl * s v» «± g^a 

jm«Stf1?fflK J:of «SCWKtttt-tSi tlii i), +4 

fUfflLTm^y KC0EI4»f i;i^f|4„ i 
• i oT^SitSffi-t 

Sjg-tt, K*:ffl^-CEaS*i^:«E*»fef&^ 

tUltiitt-Ciio 
[0016] 

[f^ffl] «*K»tt#S:«a-rABttRO««#14«:-«f 

CiMK^uaiK^JfMtSt, # • /<?->0 

mEtfm7£.<ommt l z% z, x *> i-«m«st««r*+*«$t 
[0017] a^iei-^^tffi^tsattMo 
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coff£HflM*V veto "CIS* 

#, TUfeRK/**- >^fiS;«-fiV, T^SS^ffii-^fl 

tfflJtc5iv^#s-ensnL. £-cc9ffii£<oaik£S&*o£ 

1"* t, 8B*4*tt«OSEil:Lfc«*4:<lbOflJ«t , «'fl:*l6j 

[0 0 18] ffirtSBrtfcBK&W'fr, ffiE«««H4<0*4* 
^?rMtSiii:ictyMtUo ill 

^tRo**»cii, Brt«ft«s«a* -a ^ iieai*** 

x.lf, SfiEGlLfcC o C r «tt)R«>Wrt*ia]0»9« 

^•ffilitiUO - t ^&f)}itv>4 CM. Futamot 

o et al., IEEE Trans. Magn. MAG-21, 1426(1985) ] 0 

&ot, ft'gmjzmfetmmoffi (b r • <n toi:t 

-£> O 

[0 0 1 9] ffirtattBtoW'&fctflUi:* t> C oXI± 
C o SrHxtf (10 0) ElRjLfcJ?5 3 0 n 

Kfc&.fcot::, BP*>ffirtfltfl:i LXMt&2ti% (^t*? 
tvV^Mft) o ( 1 0 0) EiSjLfcC r Ti&RliDC 
* >; >{T{zX l)§f,H^fiS;-C§, &«ia* 2 6 0 
"C-QTs/i-j yys&m-ttilf <fc^ (S.L.Duan et al., 
J. Appl.Phys. 67, 4913(1990)] „ 

[0020] BrtafkRi 1 i-Sitcwbsaffl 

»iS-C*4C oXtiC o-&*fiBH±R*N i P>^?a 
fcA 1 #?*£«Xl«MIKR±»::i*l8l-** 
i, *««ffcSft«-e*4 J: 3 

jfM^n^-r^ ( c ttsersi) „ £*ui, c 

m o (1 1 0) ElfiJLfcC rR*, SEHtffcR 

ffl©Tit LTJ3ie.il* G eR*A2f*«1fii*i:4T 
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ffM$ix^i"^o (110) ElRlLfcCrlli. 
If, *4£?£ft4 5tW5i *'J v^Ki-iilfSftt: 
%htiZ> [S.L.Duan et al. J. Appl.Phys. 67, 4913(199 
0)] L, T i £4«*«>±Kj£ftL 

[0 0 2 1 ] Sfc, »ttR©«$«*te*TJlkR0>flliili 

<o*^»-ov^rsiWU^* s , SEafkRw^ic<>lB]# 
cut, •ecocf^Bi^uffi-fkL^-rv^Jt^ffMr-^ 

[0 0 2 2 ] iE^HflOffi^k L< J±+*/h*v^- 

20 £ 0 Sfe. -LEKldi<£>&v>i L < ti+#/h$v>-9--** * 

X ^ • ^ v ? V * 3& f Bitt? £ & o 
[0 0 2 3] 

«^ffif*JSE*^A-ABfffi«^:ia-C*)^o 
[0 0 2 4] ^^t:Ii'2 0 mm^^(0* v^fcjtig 2 . 
30 5 4 >*<D, SffitCN i P^7 S^XTt A- 1 1 
^SL/:o X 1 0-7T o r r , 1 5 m T 

orr(OAr|l^fr-C\ 112 (b) U^-fct^ 
tl, 1 tCT*R2 atCrHOn mSIL, 
Oft. **#* : J L ^OSa-/n-bXT??iJfflS*t-rv^7 
* h U V^'v 7 -f -ffiHJ: 5, 2 0 - 

v^iS*a«Mi:i7f M2 (c) coJi^ti, 

^7^^->2 1, 2 2, • 2 

3. RXf 2 4, 2 5 <DgB^T-T&Bg2 

2 2, 2 4, 2 5 <0*II±2 Ai'mi: U "9--* • ^<^-> 
ii*I2/i. SS5//m^SRiBtL/:o L , Cti<b 
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r tjSRftft-c. 122 (d) c^-fiTH, m&m3t 

LtCoCrTa^30nraffiL> -?-<9±KH2 
(e) WiTi:, §114 tLX*-#>il 0 nmffi 
RLfco 

[0 0 2 5] fcAEftaflcfcraiSKflaKLfc^* h tf- 
* ffl T»R 2 # W 4 & ^ffitt K 4 BSte 
R3CO?iSfi&3£SJ$B r tmm<Offi (B r • * ) SrSfi) 

stms'fbsissc <vsm) -cm&Lfiitz.^ rm 

Rco#4ff i£-Cli 9 0 G • ft mX'h 0 , Ti&mvM^iM 
mX'tt 1 1 G ■ fi mX-h^tZo £?z, 5g-tt§l3 <0M-H 
>\<-7Zffl%.Ltztc\?,, T&R2 c7)^4fflMT-l±[14 

(b) (DZoKttitz* 12 4 (a) 

<, ^oM-H^-yoftatt^A^fc*. «*ce»»e 

#iLtaU^. 1214 (b) (i»9«3|E«Ka r 

/]>$< irt*#uas4v''. '■■•■■••->*■■*. 

[0 0 2 6] icO-t •? CT«2 .C0*4®i££*iv>fl& 
i r% *- <0 ± ic JFM $ ft 5814 SI co «MK4# **» 4 4 IS 
*, 12 5(^1- J: Tic. ffitt)K3 ^MF i: I*ffi]i-taft1-4 
t, MfI^(0«#g^^ + S.O f -com®^i±iiii-4 0 t£ 
oT, 58$C^y K^I6 (a) i;^^-C^1-<t t tz, ffi 
il-77 ^ ±UficS** £ tltztkmX'if-tfm®. 2 0 £ 
lat^i:, 16 (b) OJ: ^ fc&tfJ{t#j$ f {#f>fL4o 
0 6 (a) (C^r-^i-J: 9 m%h?y?fr 

hTntzttmx'V-mwt&£m&-rz> £, -E-corftco* 
(6]t-rn»cc;>i:Ti2i6 (c) c^ti ? 4-9-- 

4 o tt$tEg&aii, tftta«-§-**ia 6 (b) c 

'*|filffi«*iWI«L, «StEa«EfltU*ti-4«ft'v.y KcO 
[0 0 2 7] fflTEtt*tEfMK#* D CMB8 L ^:fi> M R 

fee *^MW|-CfiSffit-N i P.* v*£ft*:A 1 

LTC r <DiXfc> DCCrTi, CrZrfWCr^M 
Srfflv^T 6 |BH$eo3&*rt*t# <b ftt 0 
[0 0 2 8] 2 ] H 7 li, J: 4ttftE 

»«*Oteo£iS«0, HI HffiS + 4Wfffi**HT* 
4 0 TllTiaiRT*4C rR*/<*-->^L 

*Sltt«T:iiT*R-C*4C r-g-^ilOElfilta*? 

/Co C r-g-^M<0g£[6]tt$lifflll±, Cr*4K«Ti:Ti 
R 4 ifc-CgSSLfco 
[0 0 2 9] &«i:i±N i ? * y ^ftTtjg^FrfA 1 

*m^tz 0 ±H^/^y Affile ± 19 « ICO 

T^Ri: LTT i mi 1 0 n mWRISuiSR Lfc„ J&R 
±EIUSfll£IB]«l, l/y'XhSifL« 7* MJV 
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^77^ -Sia •) I'v* Y >< 9 - > iltimLtz* 
LXWtfcZtitzVy* l--'<?->S-?7?tLTTii! 

>f * viL -j ?-yy*m^fz 0 z<ox--yi->ymt. Wife 
* hWsteizft^ntt^ ? - > *ni> ±.x$±mw>x 

Jbotzo mbtlfzT iI5^?-V^g< ArtX/(-; 
^?f>/U -E-<7>±t-iKttR<OEfri6lJffl1ffleo£2cO 
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JP Patent Publication No. 08-115519 

(54) Uitle of the invention] MAGNETIC RECORDING MEDIUM AND 

MANUFACTURING METHOD THEREOF 

Comments: 

An object of the invention relates to provide a magnetic recording medium having 
servo patterns of sufficiently small irregularity. This reference discloses a magnetic 
recording medium having an under layer 2 for controlling an orientation of a magnetic film 3 
between a nonmagnetic substrate i and the magnetic film 3, as shown , for example, in Fig. 
1, 

However, this reference is silent about a magnetoresistance effect device. The 
magnetoresistance effect device of the present application comprises a magetoresistance 
effect film formed on a substrate and having a magnetic field detection portion, a pair of 
bias magnetic field applying films disposed adjacent to both edge pgrtions of the magnetic 
field detecting portion and having hard magnetic films containing Co and a bi-crystal 
structure, and an under layer disposed between the substrate and the hard magnetic layer 
and being composed of an amorphous layer formed on the substrate and a crystal layer. 

JP Patent Publication No. 08-115519 fails to teach or suggest the magnetoresistance 
effect device. 

The following English translation of claims 1-1 and Embodiment 1 is attached as a 
reference. 

[What is claimed is] 

1 . A magnetic recording medium having a region selectively changed according to a 
predetermined pattern the magnetic characteristics of a magnetic film, and having function 
for changing a signal generated at the time of scanning the region with a magnetic head to 
a sen/o signal or reproduction-only memory signal for positioning the magnetic head. 

2. The magnetic recording medium according to claim 1 , wherein the magnetic 
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characteristics is magnetic anisotropy, residual magnetic flux density, product of the 
residual magnetic flux density and film thickness, or coercive force. 

3. The magnetic recording medium according to claim 1 or 2, wherein the pattern has an 
irregular surface, and the coercive force of dent portions is higher than that of the other 
portions. 

4. The magnetic recording medium according to claim 1 , 2 or 3, wherein the magnetic 
characteristics of the magnetic thin film is changed by dispersing Si, B, C, P or Ge in the 
magnetic thin film. 

5. The magnetic recording medium according to claim 1 , 2, 3 or 4, wherein by applying a 
magnetic field while changing an intensity of the magnetic field whose polarity is reversed, 
magnetic domains is selectively generated in the selectively changed region, 

6. A magnetic recording medium characterized by providing an under layer for 
controlling an orientation of a magnetic film between a nonmagnetic substrate and the 
magnetic film and by forming a servo-pattern or reproduction-only memory pattern for 
positioning a magnetic head on the under layer. 

7. The magnetic recording medium according to claim 6, wherein the servo-pattern or 
reproduction-only memoiy pattern is formed by the presence of the under layer or by 
changing a thickness of the under layer. 

8. The magnetic recording medium according to claim 6, wherein the servo-pattern or 
reproduction-only memory pattern is formed by the difference of a crystallographical 
orientation property of the under layer. 

9. The magnetic recording medium according to claim 6, wherein the servo-pattern or 
reproduction-only memory pattern is formed by the difference of material of the under layer. 

1 0. The magnetic recording medium according to claim 9, wherein the difference of 
material of the under layer is produced by dispersing Si, B, C t P or Ge in the under layer, 

11 . A magnetic recording medium having an under layer for controlling an orientation of 
a magnetic film between a nonmagnetic substrate and the magnetic film, characterized in 
that a servo-pattern or reproduction-only memory pattern for positioning a magnetic head is 

9 
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formed of a thin film of Ge F Si or Sl0 2 on the under layer. 
[0023] 

[Embodiments] Below, we will describe the present invention by the embodiments. 
[Embodiment 1] A magnetic recording medium shown in Fig. 3 was produced according to 
the manufacturing processes shown in Fig, 2. Fig. 1 is a schematic drawing of A-A cross 
section of the magnetic recording medium shown in Fig. 3, 

[0024] An Ai alloy substrate 1 which has a hole of 20 mm diameter in the center and Ni 
plated surface was prepared. Under the condition of ultimate vacuum 3 x 1 0" 7 Torr and Ar 
atmosphere of 15 mTorr, as shown in Fig, 2(b), an under layer 2 of Cr having a thickness of 
40 nm was formed on the substrate 1 . Thereafter, by pattern exposing and developing the 
servo region using the photolithograph method that is used in the manufacturing process of 
semiconductor element and the likes, a resist film was remained in a region to be remained 
as a Cr under film. Then the substrate was immersed in an etching liquid of nitric acid 
secondary cerium ammonium base to form a required Cr pattern 2, as shown in Fig, 2(c). 
As the result, in plural servo regions 20 radially provided cross recording tracks, the under 
films 2 were removed in portions of clock patterns 21 , 22, servo pattern 23 and clock 
patterns 24 and 25 In the embodiment the clock patterns 21 , 22 r 24 and 25 had a width of 
2 nm, and the servo patterns had an elliptic shape having a width of 2pm and a length of 5 
pm. The size or number thereof is an example, and does not restricted the invention. 
Thereafter, the Cr under film 2 was slightly sputter etched, and using the same film forming 
conditions, a CoCrTa film having a thickness of 30 nm was formed as a magnetic film 3. 
Further carbon film as a protective film 4 was formed thereon. 
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